
March 30, 1983

Mr. Rich Bartelt, Chief
Remedial Response Branch
U.S.E.P.A. - Region 5
230 S. Dearborn Street
Chicago, IL 60604

Dear Mr. Bartelt:

Thanks for your help.

Here are several packets of Radecca information

In summary:'

* Our LOCKSORB material
* solidifies and stabilizes organics

(radical organic leachate reduction)
* offers dramatic cost savings through small

volume increase for solidified organics.

* Our KLENSORB granulated material
* is a companion technology for granulated

activated carbon.
* uses same hardware as G.A.C.
.* is good at things G.A.C. is not good at,

and visa versa.

I would like to make a brief (20-30 minutes plus questions)
presentation to appropriate persons within Remedial Response
Branch. The purpose will be to present the technology and
explore its capabilities as well as its limitations. We feel
it is an appropriate technology for a variety of remedial site
circumstances.

I will call again soon.

Very truly yours,

Ryan *L. Petty, J.'D.
Accounts.Manager

RLP/dcm

cc: Mr. Robert J. Bowden

Enclosures
8501 Mo-Pac Blvd./P.O. Box 9948/Austin, Texas 78766/jf512)454-1420
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Price Schedule
Effective July 1, 1982

40.000 Ib. 30,000 Ib. 2.000 Ib. less than
Price per pound or more or more or more 2.000 Ib.

ioG«:se5E?s too™

BREA&JEOC2B 1OO™

KLE-NSS3ZSQ tOO™

KE.EWSSKB f DO™

E?£»BrS©KE2 tSO™

$1.25

$5.00

$1.65

$5.00

$5.00

$1.30

$5.05

$1.70

$5.05

$5.05

$1.40

$5.15

$1.80

$5.15

$5.15

$1.50

$5.25

$1.90

$5.25

$5.25

Add $.05 pound for continental U.S. shipments of mere than 1000 miles.

F.O.B.: Austin, Texas -minimum freight prepaid and allowed

Terms: Net 30 days from date of shipment

Minimum Billing: $750.00 J

, and OQP2<BE3E3 are packaged in 50-pound
polylined bags with 40 bags per pallet.

rr-: is packaged in 75-pound fiber drums with 27 drums per pallet.
Pallets are supplied at no charge.

Prices arc subject (o change without notice.

i.-i, InC. (5l2l45'l-H20/flS01 Mo-l'iic Ulvd. / P.O. Box 9<J4S / Austin. TX 7K7GG
AililL.lrii! l;.i.lUllt'>ir|»i.il>i>n
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More Good News
For D.A.F. Operators

• NO OTHER CHEMICAL ADDITIVES are required.
(i.e., flocculants, etc.)

• ELIMINATION OF TURBIDITY problems associated with
other coalescing agents.

• The stable E»AE=S©I3B float RESISTS REDISPERSION during
flow surges.

• Fluctuations in organic concentration are easily handled by
OttFSORQ's WIDE DYNAMIC ABSORPTION range.

• LOWER COST per gallon of water treated.

• B£&FSSC5K3 ico™ is a NON-TOXIC stable powder.

• Foaming problems are REDUCED OR ELIMINATED.

« A granulated companion product, ECkEtasORB™, is available
for POST-D.A.F. POLISHING.

• Valuable ORGANICS CAN BE RECOVERED, if desired, from
the E>£i[~SSRES float.

is available for IMMEDIATE SHIPMENT.

The Information Riven ;ibovr is believed to be correct. However, this Information docs not constitute any representation,
condition or warranty, nor do we gti.'imnirc results to be obi.ilned. All recommendations and sales arc made on
condition that wr wi l l not be held li.ible for any damages resulting from tlu-ir use. This provision may not be changed
bv anv of our reprcsi-iu.itivi's.

. InC. (512I45-I H20/850I Mo-Vacnivd. /P.O. Box 0948 / Austin. TX 78766
i\Jlili.ilr H l l . i i l i .n l I i i[ | . it . i l»in
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Patents Pending

A Breakthrough in the
Removal of Organics from Water

• removes SUSPENDED AND DISSOLVED ORGANICS from
water in dissolved air flotation units

• a cost effective REPLACEMENT FOR COALESCENT MATERIALS

fl ©O™ provides an EXCEPTIONALLY STABLE

'M float can be LANDFILLED OR INCINERATED

FLOAT

EASILY

Data for GB/RFGQRB™ Oil Removal
in Static D.A.F. Tests
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C2B f GO Filtration Results
Treatment of Wood Preservative Wastewater
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Gas Chromaiojiram
of

Original Waste

Gas Chromalogram
of Wasir alier

KLEHSOKa 100
Treatment

I'cnlarhlorophrnol

Gas Chromatographic Retention Time

More Good News for Water Treatment
• E£B.EsN5OESB TRULY ABSORBS (not adsorbs) ORGANICS.

GIVING IT GREATER CAPACITY.
« CAN BE INCINERATED along with absorbed organics.

Removal of Humics from a Florida Groundv/ater
™ f ^ © versus Activated Charcoal
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Tin- inlomiiiilnn tiivrii nlmvr is Ix'lirvrd lo Ix- «-iiruvl. Ilimwrr. lliis Inloiiii.ih.in di«-s nni oiiisiliutc ;niy rrprcsi-ntiilioii.
ciiiKlilioii or w.irr.itMv. nnr (In we ̂ ii.ir.inlri' n-Mills in Ix- iihi.iinril. All r> fiiinnu-iulaiiinis ;ind s,iks .ire m.i<l< on
iiNidilui:i lli.il «•<• will nol Ix lii-ld luil)lr lor ;iny t!.iin;ip-s n-snllin^ limn ilu-h UM . Tills prnv islun in.iy not be rlunuttl
b\ any ol OMT ii-iiirscnlailvfs.

l. Inc. |SI2l-tTi4-H20/ 8501 Mrvl'in Lilvcl. / I'D. IJox !)9)8/ Anslin. TX 7K7CG

IOH7 HC.H
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Patents Pending

A Breakthrough in the
Removal of Organics from Water

• a COST EFFECTIVE ALTERNATIVE to activated charcoal (G.A.C.)

• ESPECIALLY EFFECTIVE for those organics that are difficult
for G.A.C. (i.e., oil, humic acid, etc.)

• GREATER SORPTION CAPACITY than G.A.C. for most organics

• LARGE DYNAMIC RANGE of treatable concentrations
(5000 ppm to 1 ppb)
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Removal of Oil from Water
Influent Concentration of 50 ppm

Flowrate 1 gpm/ft2 .
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Measurement of Volatile Emissions from
a Class I Toxic Waste Solidified with

DREAKSORIO" '

SNIKKKK
K1I.N FLV I'l'M IN

WASTE IXJST ASH BREAKSORB GAS PHASE

20% 8O% - — 90
20% 78% - 2% 18
20% 75% — 5% 3
20% 70% — 10% BDL
20% — 80% — 90
20% - 78% 2% DDL
20% — 75% 5% BDL
20% - 70% 10% DDL

HOI. = hrtn»- d-ipi nun l i i i n i »

Percent of Organics*
Leached in Batch Equilibration

for Synthetic Waste at pH 7

BREAKSORB IK 1' IVjih».ii Urmrnr I 2 1 >« hlorolx nzcw
(iSml (\l 111 IV 1X1

15 BD1. DDL 42 UDL
8 BDL BDL 52 4
4 BDL 2 50 BDL
2 BDL BDL 53 16
1 BDL BDL 55 25

0.5 16 13.5 55 16
Mlivd on U.ith nbuim-d from %imc wave solidified by fly ash alonr

HCT« Mr \arMiirnryclopcniHflu-nr
HDL «= brl't'.v drii i - i iun limits

• a nontoxic powder in 50 Ib. bags

• truly absorbs oil and organic chemicals rather than merely
adsorbing them

• reduces volatile organic emissions by several orders of magnitude

• greatly retards leaching of sorbed organics for landfill purposes

• can be combined with lime, kiln dust, fly ash, and other bulk
materials for landfill uses

Comparative Efficiencies of Various Sorbents for
Sorption of 10O Pounds of Crude Petroleum

BRE&KEORB™
3M-LSM
ConwcdTf/J

Haxorb^'3

Imbibcr Bc-ads™4

POUNDS
NEEDED

2.5
5
5
11
14

WEIGHT OF
SOLIDIFIED
MATERIAL

102.5
105
105
111
114

SORBENT COST1

S TO SOLIDIFY ,
S/POUNO 100 POUNDS OIL

5.00

3.25
3.25
2.50
8.25

12.50
16.25
16.25
27.50

115.50

1. Approximate cost July. 1?)82
2. Degrades In humid cin'iromncnls and can be cairn by rodents (Comvcrt Corporation)
3. Sorbs water or oil indiseimim.ilcly (Diamond Shamrock Cor|K)ralionl
4. Slow sorplion process 1EMCO. subsidiary of EN'SCO. Inc.)

Tlio liiforinnlUm jiivcn alxivc Is brlirvrd to Ix- rorroi-t. Utwi-vrr. (his lnrorr.ialion dcx-s iu> l constKuic any rciircsciiUtlon.
coiiiltiuin or \v;irr.uiiy. nor do we ^naj.uiuv results 'o 1« otn.lined. All recntniitrndalmns and s;iU-s an- made on condition (hat
\ve will not )>r held liable for any damages resullini1, fri>m their use. This provision may n.it Iw changed by uny of our
representatives.

, Inc. 1512145-M 120/ 850) Mo-Pac Hlvd. / P.O. Box 9918 / Aust in. TX 787GG

W-KJ int. 1:1
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Patents Pending

A Breakthrough in
Liquid Disposal TechnologyA. AT CP*f

• breaks difficult oil/water emulsions quickly and efficiently

• can be incinerated with absorbed oil or chemicals

• has 7000 Btu per pound in energy value

• absorbs man}' times its weight of most organic chemicals
and solvents (e.g., toluene, xylenes, dichloromethane, etc.)

• does not absorb water

BREAKSGEIB'" Applied to Breaking of
Organic Water Emulsions

TYPE OF EMULSION

API Separator Sludge

API Separator Sludge

Hazardous Waste

Rolling Mill Emulsion

COMPOSITION

60% organic.
40% water
80% organic.
20% water

'/3 solids.
Vb organic.
*/6 water

5% solids.
45% organic.
50% water

BREAKsnae™
IX5SE

2.5%

2.5%

2.5%

7%

PERCENT OK
WATER RECOVERED

98%

.95%

98%

98%



Typical Savings
For Landfill Operations

WASTE TM'E

API SEP. SLUDGE
Fly ash only
LOCKSGRO

CLASS }
TOXIC WASTES
Flv ash onlv
LOCKSQKB

CLASS 2
TOXIC WASTES
Fly ash only
kocuscms

VOLUME
AFTER MATERIAL1

SOLIDIFICATION COSTS

5.0 S79
1.6 85

4.2 64
1.5 70

3.3 46
1.3 35

TRANSrOU-3

MIXING' TATION DISPOSAL4

COSTS COSTS COSTS

S35 S22 $85
11 7 27

29 19 105
11 6 38

23 ' 15 56
9 6 22

TOTAL
COSTS

$221
130

217
125

140
72

1. Based on 40,000-lb. price for LOCKSORB (7-1-82)

2. Mixing costs based at $7.00 per yard^

3. Transportation costs are set at $.15/yd3 per mile, (assuming 30 mile transpon)

4. Disposal site cost:

Non-hazardous waste $17.00 per yard3

Hazardous waste 25.00 per yard3

The information given above is believed to be convet. However. Ibis informaVlon docs nol constitute any rrprrscniaUon.
condilion or warranty, nor do svr ^n.iranlee results to be obtniiu-d. All recommendations and siH's are made on
condition thai we will' nol bv lield liable for any damages resulting from their use. This provision may nol l>c changed
by any of onr representatives.

i. Inc. 15121454-M20 / 8501 Mo-Pae Blvd. /!'.«. Bt.x 9948 / Austin. TX 7876G
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Patents Pending

A Breakthrough in
Liquid Disposal Technology

f

• solidifies ORGANIC liquids, sludges, for landfilling

• greatly RETARDS LEACHING of most organics

• REDUCES VOLATILE EMISSIONS

• reduces solidified waste volume resulting in SUBSTANTIAL
SAVINGS in mixing, transportation, and disposal site cost

Comparative Volumes Produced by Solidification of 4
Typical Liquid V/astes with Fly Ash and with LGS(£ iTM

WASTE
YD3

API Sep. Sludge
(~50% water)

Toxic oil waste

Greasy waste

Toxic waste w/~
30% water, solids

FLY ASH ALONE
YD3

5.0

4.1

3.3

4.2

FLYASH + WDA**
YD3

1.6'

1.6

1.3

1.5'

•2-5% by weigh!
• ' WDA = walcr demanding agent - water content is also solidified



LAB NOTES. March 1983. paqr.?.

Typical Insposal Savings Using LOCKSORB "

Waste
T..lu-tir

1 OCKSO!"lil!d.t.•|a^•
CL^y only

TransforiiiiT Oil
LOCKSO'if. and i3.l*
Cl.ly 01 »y

P»ln< SlurTc
LOCKSOilll .,>•..
Clay only

Mucd Solvents
LOCKSOKBandCSv
Clay only

•Ckjy Coit of bO 0325/lb
'Drum Cost of S 1 2/druni
'Mixing Coat of S&drurfi

'

Waste
Toluene

LOCKSOKM anl Clav
Clay only

Transformer Oil
LOCK SORB a.->dUa,-
Clay only

Paint Sludge
LOCKSORR and Cay ...
Clav only

Mtxrd SOIYI.TUS
LOCKSORH ami Clay
Clay only

'Clav Cost of SO 0325,'H,
•Mixing foil of S7 -vrj '
^Transportation Co^i pt c'| I*
"j's;«.5j: Co^i Jraji>'\- i

' -^Rhl̂  1 P(tutn nisoos^? of-'rk.T''??-n.i<* Wr.c". -

" t;nw* "^ ^ *^
WOIS^ » y v J u i S ^ S O • * ( - * ' S ' S I 2 " > b ^ ' j
26 il 2U>'k 24.OU 6.OO -)5.Ot ''.7500 Mb 54 - '3.. 3

*"

30. 7'/ 25t 3.00 2-50 62. t3t2.'. 7C 72 £.„, ..
3757 IS)*. 300f 7CVT 17 - , . S8750 Ifi4.57

• -. '?^- • .<-5"- i^ aV- .7".'- •>,.•„ 75 '.0.58 6?CT
•It-'.-HI 175% .2I..U 5:*' is; •, ftb 75 1J761 '

JS.Oi *O%, < 6t) 2.«C 7 <K .'3VOG S'j 62 2K 75
• 2O.77 140% m.SO 4«^ I2DU OO.OO 1 1 4 3 7

•Transportation Cost <if SO. Oi/mtU* fdbSAintc IOC mile*- ' . "
•Disposal COM or FIA of s25-drum idN»une SO i^allnns ol wasirydr.ir.il
•UXKSOIlb savings ari ]>rr drum ol vta-Uc to '•* scliOilird

Table 2. Bulk Disposal Costs/Yd' Using LOCKSORB
Material Volume UliLn* Tianspcrt uloa Dt«po»J Total LOCKSORB

Cotl1 lacreaae Cost* Co»t' Cor-t4 C««t Savings

9146.00 25% S 875 $18.75 8 67.SO 82J50O . ,, s.
8653 JOOi Jl.CO 45.0C. IWiil 3U.52

;»--«^ ' V'i. 8.7- IS To 67. • 't.2.60 812148
•AlOP . 25O* 24. 51'' S'i.S/J 175LOO 4J-1.O8

6S.92 25% 87S IR.75 eL:5O !*J 92 911172
B7.̂  175% 19.25 4125 13', SO ZOr. O4

131 PC 40% 980 21.OO 70.00 23 1 . C , ,G52
75.5* 140* 1680 38.OC 12OOO 24;! 32

^"H'c<vd* lfl^*?rn* '.?**' jr-j*r

'"hese comparative numbers are vc>>rer3enta-
Uvi: ol »i:; '. '.f>erience with a very broad*range
of organic wastes. The numbers are also sub-
stantially similar when LOCKSORB is utilized
with and compared to any of the other con-
ventional solidification methods (I.e. kiln dust,
fly ash, cement). The numbers are similar
because the principle is the same: LOCKSORI3
sequesters the organics which would otherwise
interfere with the cementitious. pozzolanic
reactions involved in uavMMnnal -yVjdK^cflfic"1.
methods. _^, .,..' ;•

Note that, for te*lngF^fv'•'^r.v •;•-*.T-:r.,,
LOCKSORB followeiR-by % small.:?.itiount- c;.
clay for additional physical strength. The clay
was not necessary to effect solidification.
LOCKSORB. in the absence of conventional
bulking agents will stabilize and solidify or-
ganics to a heavy, putt.y-like consistency that
has no free liquid. The clay is needed only
where enhanced physical strength is desired.
(Unconlincd comprcssive strengths in cxcrss
of 25 psi were achieved in our tests.) Kiln

. . . .
dust, fly 35!-.. and cemon' c?in be suhst:iu!td
lor ' the clsv whi r ! v. .1? mer< ;y \ \ h a t the clr :U
currently utilized. The vomme increases in
Tables 1 and 2 were recorded following the
addition of both the LOCKSORB and clay -
(he uo/umt' increases using only LOCKSORB
are in the range of 1 to 5%. Thus, in-barrel
solidification can often be accomplished wi th
LOCKSORB without decanting organics and
without use of extra barrels.

•» ..<3uT.-ox.p<>rJ.r:»ce suggesl? .thai ' t h r .rav...
if.» fl LOO' s» '•'<•; K i=

ics • concentration in th£ waste to be
solidified is greater, than 10.000 ppm ( ' ' , :
Below 10.000 ppm we expect organics con-
centrations to interfere only minimal ly with
ccmentitiotis pozzolanic rcaciions.

Even where organic concentrations arc below
10,000 ppm. LOCKSORB may. of course, be
used if lynching of the organics would other-
wise be a constrain! on hazardous wasle
disposal.

p"™ '.*•* (~-» rr- T . , ~^=v^,wj;/XA, inc ( 5 I 2 1 - » R - 1 - N 2 0 / K 5 0 J Hlvrl. / I'.O. / Ausiln TX 7H7(iG
AH.Il.ll-c.l K.i:ll..l|l i*|i..r.ill»tl
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Total System Cost Comparison
Solidifying Organic Wastes With LOCKSORB

1 to 5%
LOCKSORB

•«
Bulking Agents

LOCKSORB Plus
Conventional Bulking Agents

Total Volume Increases 20% -40%

Waste
Organics

Bulking Agent Alone

Solidification Using Conventional Bulking Agent
(kiln dust. fly ash. attapulgus clays, brnlonites)

Total Volume Increases 100-250%

It has become evident over the past few
decades that solidification of organic wastes
is one of the major technological problems
confronting both government and industry. A
multitude of solidification methods have been
utilized in the past including sorbent clays,
pozzolans (i.e.. kiln dust, fly ash), and portland
cement. All of these methods of solidification
suffer from two major problems. The first
problem relates to the fact that all of these
solidification methods physically adsorb or
mechanically trap the organics. This leads to
substantial leaching of the organics from the
solidified wastes in standard EPA extraction
procedures.

The second problem encountered with con-
ventional methods of solidificntion is that all
of them increase the volume of the original
waste by factors of 2 to 3'/i times the original
volume. This kind of volume expansion results
in substantial increases in mixing, packaging,
transportation, and disposal site expense.

LOCKSORB solves these problems:
LOCKSORH technology overcomes the first

problem of leaching since il t ru ly absorbs
and stabilizes tin' organics thus materially

reducing leaching potential. This advantage
of LOCKSORB will be addressed more fully in
later Lab Notes. LOCKSORB also solves the
second problem since it will stabilize these
same wastes with only 20% to 40% increase
in volume.

Radecca recently participated in a client's
technical and economic study of stabilization
alternatives for organic wastes. The client
routinely solidifies organic wastes, in-barrel.
prior to disposal in an EPA/RCRA-approved
hazardous waste site. The comparative study
included four wastes that the client processes
routinely for disposal. LOCKSORB technology
was compared lo their current solidification
method (use of a sorbent clay material). The
client provided us the costs of mixing, trans-
portation, containers, and disposal site that
are actually encountered in the disposal of
these organic wastes. The overall results of
those tests are summarized in Table 1 (Drum
Disposal) and Table 2 (Bulk Disposal). It can
be seen that in all four cases substantial
savings ranging from $29 lo $88 per barrel
and $16 to $121 per ton were realized. Based
on those results the client subsequently adopt-
ed LOCKSORU technology for stabilization of
organics.


